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Ever since 'tne pressing 
need was felt to adopt maricul-
ture methods with the double 
objective of augmenting food 
production and providing 
self -employment to the coastal 
rural population, the Central 
Marine Fisheries Research 
Institute has been investigating 
the possibilities of utilising 
the different marine ecosystems 
for culture. Diverse methods 
have since been developed 
with varying degree of success 
by Mahadevan (1985) for 
~~--~--~------~~~~~~~ Preparation and management of polyethylene 
film-lined ponds for mariculture purposes and 
the environmental conditions of the culture system 
are gi ven in this paper along with the results 
of milkfish culture experiments conducted in 
eight ponds. 
These experiments, according to the authors, 
gave a maximum production of 1819 kg/ha/169 
days in a monoculture pond, 1303 kg/ha/169 days 
in a polyculture pond with Penaeus indicus and 
1007.4 kg/ha/211 days in a mixed culture pond 
with P. indicus and Etroplus suratensis. The max-
imum survivai rate was at 87.1%, 74.4% and 48.9% 
respectively in the mono, poly and mixed culture 
ponds. 
cui t uri n g suit a b I e organisms +-:~T"--:-:-::~::-::-:'~P'"""'='E"d""'''''''d~;;r---;s;:';;m;-;p,,"eC;r-;;m;-;e.tfh.o,"d;;;s;:,-hoas''e~a and temperature. n uce in different marine systems, b th ht th 1° ,onexpens,ove tAchnology, y oug s on ese Ines c 
starting from protected lagoons . t t t d mainta,'n a high standar~ 
I experlmen s were s ar e and shalow waters to open b th th ° It of water quality and ,oncrease y e au ors on mancu UTe 
seas exposed to severe (:onditions Od h product,Oon. As first ,on thE 
5 Y excavating pon s on t e of wind and tide. easonal h W HOII C 1° ser,oes of results oba,oned by 
, sandy s ore at est I y a Icut 
and perennial cultures have . C FRI R h the above study, the outcome opposite to the M esearc , 
also been attempted even Centre. of the experiments conducted 
in man-made enclosures such usina Chanos chalos 4Q.der. 
as sattpans to produce fish Results of some preliminary various culture comolnatlOns 
as a bye product. In the course experiments conducted in, and stocking densities with 
of examining the various waste- these ponds on fish and prawn reference to depth of water, 
water resources for utilisation, have been briefly reported by the feeding efficiency and 
the question has accurred Mohan and Nandakumaran hydrographical features of 
why the large areas of barren, (1980, 1981 a and b). The the ponds etc, taking into 
sandy shores, too, should not: present study has been taken account the details of the 
be utilised for the purpose up in 1982 to understand in character of Calicut sea shore 
of mariculture, by converting detail the feasibilit y of maricul- and preparation and manage-
them into seasonal or perennial ture in these ponds using selec- ment of the ponds, are presented 
ponds especially when we ted species of fishes and prawns. in this paper. The results of 
have hardy species of fish' -giving emphasis on the manage- the studies using other species 
that can easily thrive in condi- ment of mariculture. The of fishes and prawns will 
~ions of highly varying salinity study has led to identification be presented subsequently. 
Fig.1. Calicut beach with a portion 
fencing (pumped out water from 
p-onds is seen near the fence). 
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Fig.5. Fusing the .,aIyethylene film with a 
,hot iron to increase the breadth. 
Fig.6. lining the pond with the fused .... 
polyethylene film.. 
Table-I 
Ponds with stocking and harvest details of Olanos chanos stocked on 7.7.1982 
Ponds A 
165 
Depth of water (em) 70 
Number stocked 160 
II :oe7 density (no/m ) 1.0 ean ength (mm) 
at stocking 53 
Mean wt (g) 
at stocking 0.665 
Feeding 
intervals/ day once 
Type of 
~ulture 
Mixed 
culture 
with 
E.sur8-
tensis 
B 
78 
125 
78 
1.0 
53 
0.665 
once 
c 
100 
85 
203 
z.o 
18 
0.046 
once 
Mjxed ~ul- Mono-
lure with cul-
£.sura-
tensis lure 
o 
135 
120 
135 
1.0 
33 
0.150 
once 
Poly cul-
ture with 
£.sura-
tensis & 
PJn<icus 
E 
78 
75 
78 
1.0 
18 
0.046 
once 
Mono 
cul-
ture 
F 
714 
100 
357 
0.5 
18 
0.046 
twice 
Mono 
cul-
ture 
G H 
420 246 
125 125 
420 246 
1.0 1.0 
18 33 
0.046 0.150 
twice once 
Mono 
cul-
ture 
Polycul-
lure 
with 
P.indicus 
-----------------------------------------------------------------------------------------
Duration (days) 
of experiments 106 
Mean weight (gm) 
at harvest 114.5 
Mean length (mm) 
at harvest 250.6 
No. of fish 
harvested 79 
Survival (%) 49.3 
Quantity 
harv.ested (kg) 9.0 
Prdduction 
rate (kg/ha) 546 
Extrapolated level 
of production (kg/h 
(kg/ha/yea~ 1876 
Quantity of ed 
supplied (kg 29.5 
Apparent feed 
efficiency 3.2722 
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106 
135.6 
262.5 
28 
35.8 
3.8 
487 
. 1675 
19.6 
5.1440 
106 
82.5 
219.4 
91 
44.8 
7.5 
750 
2581 
28.7 
3.8270 
211 
206.1 
300.5 
66 
48.9 
13.6 
1007 
1741 
101.4 
7.4516 
169 
272.5 
305.7 
20 
25.6 
5.5 
705 
1522 
50.6 
9.1911 
169 
208.8 
305.7 
298 
83.5 
62.2 
871 
1880 
189.5 
3.0469 
169 169 
208.8 175.7 
274.3 
266 183 
87.1 74.4 
76.4 32.2 
1819 1309 
3927 2825 
224.2 148.2 
2.9342 4.6083. 
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WE THINK TO- DAY FOR TOMORROWS NE E OS 
Fig.7. Showirx) the anaooge""oIs of laterite stone __ 
bags. 
is done by anchoring the free 
ends af the film 8Jound the 
pond by making a small trench. 
The free ends of the fiim 
are anchored inside the trench 
and sand is placed over it. 
The lining should. not be tight. 
In order to make the lining 
fit inside the pond a small 
quantity of water can be 
pumped into the pond even 
. before arranging the borders 
properly. After the completion 
of the lining the ponds ~an 
be bordered with a row of 
laterite stones (Fig.6) so as 
to give strength and protection 
~o the lining. Once the lining 
IS over water should be pumped 
into the pond immediately. 
The exposed portion of the 
lining from the level of water 
to the level where stones 
are arranged, is likely to get 
damaged easily. To prevent 
that the exposed lining can 
be ~vered by old gunny bags 
(Fig.7), The bottom of the 
panos can be covered by a 
thin layer of sand so ·as to 
provide the culture animals 
with a substratum. This will 
also help to prevent the heat 
being absorbed by the black 
polyethylene lining causing 
rise in the water temperature. 
The fish farm should also be 
protected by a good fencing 
so as to prevent dogs and 
other animals from entering 
into the farm. 
However, during the rainy 
season the underground water 
belt raises, the inflitration 
w a te r ac cumulates below 
the lining and gives a cushioning 
effect to the sheet, thereby 
the upward thrust and downward 
pressure balance the sheet. 
During summer the retained 
moisture of the bottom soil, 
is just sufficient to form a 
perfect hard bed and hence 
the sheet lies snug'. This factor 
during harvesting will keep 
the sheet under compression 
causing no damage. During 
handling of the lined pond, 
especially while harvesting, 
any damage that may occur 
to the sheet could be repaired 
at the appropriate time with 
negligible cost and time. 
Relining and reconditioning 
the ponds: After' every harvest, 
the ponds have to be cleaned 
up properly so as to know 
the damages, if any, in the 
lining mainly in the bottom and 
, submerged portions of the 
sides. Cleaning can be done 
by drying the pond, removing 
the sand and other dried up 
waste materials (Fiq.8) or 
b y flushing the lining with 
water and pumping it out. 
After cleaning, if holes or 
cracks are found in the linin~ 
these can be sealed by an; 
adhesive tape (Fig.9) . Wher· 
the lining goes beyond repairs. 
the po.nd has to be relined by 
retaining the old lining aSi 
such, so that it will give addi -f 
tional strength to the new 
lining. 
I 
Water ma&j&iiwwll: Sea water 
is pumped into the ponds by 
a 5 hp diesel pump with 3" 
suction and 21/2" delivery 
pipes. flexible hoses are found 
more suitable than the rigid ones~ 
The foot valve of the suctio~ 
pipe is attached to a floa 
anchored in the sea at a distanc 
of 60 m from the surf. Th 
float is connected to a teak 
wood post piled in the shor 
by a nylon rope of 25 mm thick 
ness. The distance between 
the pump and the surf is about 
30 m. A plastic drum of 2 ~ litr 
capacity covered by a nylo 
netting t:an be used as a float 
The float is attached to 
5-toothe~ anchor wieghingi 
75 kg with an iron chain ori 
with a thick nylon rope. The 
water is being filtered by 
allowing it to flow throug~ 
a small meshed nylon netted 
frame kept at the delivery 
end so as to prevent the unwan-
ted organisms from getting 
Efficiency of the lining: The 
volume of air space present 
in the sand provides a strong 
bed of uniform level, not permitt-
!.ng the sheet when compressed 
to penetrate into the sand. Jig.B. Cleaning _ pond alter the ___ 
rE~UA'ty 1987 ~1 
Fig.9. Adhesive tape roles uoed 
f.,r repairing the lining. 
into the pond {FiJl.1 Q2 The 
water level can 5e Kept at 
the desired height in the pond. 
In order to regulate the salinity 
in the pond, well water- is 
being pumped by using a 5 hp 
electric pump and mixed well 
to avoid salinity stratification. 
The animals are stocked after 
about 10 to 1 5 days of storing 
water so as to allow the plankton 
and other food materials to 
develop therein. 
Cultivable species _ periodi-
city of culture: All types of 
cultivable fishes and prawns 
could be cultured here. Monocul-
ture of either fish or prawn 
seems to be more suitable 
for this culture system. If 
polyculture . or mixed culture 
is attempted the entire stock 
should be harvested on a parti-
cular day. If pattial harvesting 
is made there is a chance 
of the lining getting damaged 
due to handling. In an year 
one fish culture and one prawn 
culture operation can be 
done successfully. If it is prawn 
alone three trials can be made 
without difficulties. Normally 
it is . advisable to rear the 
fish from June/ July to December / 
January and prawn from Jsmuary/ 
February. to March/April. 
This arrangement is suggested 
because the fish seed is available- I'19B3 on the Milkfish, DlanoS 
in plenty during the period chanos, a hardy, euryhaline 
May to July and prawns grow and fast growing species to 
well during the summer months. study its growth, production 
Moreover, during the rainy and survival rates in the culture 
season the pond water gets system. 
diluted because of continuous 
rainfall, which can sometimes 
affect the survival rate of 
prawn in the ponds. As the 
sea becomes rough during 
this season pumping sea water 
to ,increase the pond water 
salinity .also becomes difficult. 
However, this problem is not 
found to be affecting the 
fish during this season. 
EXPERIMENT 
Eight polyethylene film-lined, 
pump-fed ponds (Fig.l J) having 
a total area of 0.2 ha, were 
used for the present experiment. 
Area and depth of water of 
the different ponds are given 
in Table-I. Though the depth 
of the pond ranged from 1.5 
to 1.75 m the water level 
could be maintained upto 
about a metre only. The ponds 
were got ready and fed with 
water by April-May, before 
the onset of S.W. monsoon. 
This period was chQsen, because, 
the weather being dry, the 
maintenance processes like 
dewatering, cleaning, drying 
and, if necessary, relining 
or repairing of the lining were 
easy to be carried out. With 
the onset of monsoon, as the 
sea becomes_ rough, pumping 
seawater becomes difficult 
and expensive. Due to certain 
practical difficulties it was 
not always possible to maintain 
a steady salinity in the ponds 
in the present experiments. 
The experiments were conduc-
ted from July 1982 to February 
i 
Seed: Seed was collected 
from the tidal pools around 
Mandapam Camp during the 
months June and July, 1982. 
lOla valai, a kind of gill net, 
was used to gather the seeds 
to a corner of the pool and 
then they were hand picked 
or taken to the buckets by 
hand seives. Immediate ly 
after the ·collection they were 
transferred to hapas suspended 
in the fish farm at Mandapam 
Camp. After keeping them in 
hap as for a few days they 
were transferred to 'plasticraft' 
pools in the laboratory at 
Mandapam Camp for acclimati-
sat ion before packing. A total 
of 1760 seed was packed 
in four well oxygenated plastic 
baas, each b.ag containin~ 
about seven lirres of water 
and then lifted to Calicut by 
road/rail. On reaching Calicut, 
,after 21 hrs from the time 
of packing, a total of 37 nos 
were found dead in one of 
the bags. The seed stock con-
tained three different size 
Igroups and were stocked 
in the different ponds as detailed 
lin Table-I. Monoculture of 
milkfish was attempted in 
ponds C, E, F and G, mixed 
culture with Etroplus suratensis 
in pond A and Band polyculture 
with prawn, Penaeus indicus 
in pond H and with prawn 
and fish in pond D. The stocking 
density 01 milkli!'h ranged 
from 0.5 to 2.0/m of water 
area. (Area of Dond refers 
of the fish farm and 
FISHING CHIMES 
t o the area of water and not 
the entire pond.) 
feed: A feed made out of 
coconut oil c ake, groundnut 
oil cake and ' rice bran m ixed 
in the rati o 1:1:1 was fed. 
Before feed ing, the components 
were we ighed sepa r a t ely 
for each pond and mixed p r ope~ly 
by adding su ff icient quantIt y 
of water to make it in the 
form of a dough. The feed 
thus compounded contained 
28.13 to 30.47% carbohydrate, 
24.15 to 28.00~o protein, 5.71 to 
7. 'J7~'; fat, 8.48 to 8.74% moisture 
and 8.62 to 11.40?'; ash. 
P OND MANAGEMENT 
Because of the non-permeable 
nature of the pond bot tom, 
the exc ret a of the cultu red 
animals, the excess feed along 
with the dead algae and other 
organic matter get accumulated 
in the bottom of the pond. 
This has to be removed per iod-
ically so as to give a healthy 
env ironment to the animals. 
Va ri ous methods, such as, 
ae r ati n g the pond, m i xing 
the water w ith an air blower 
and pumping out the bot~om 
water w ith diesel and elect rical 
pump se ts were t ried. As none 
o f th em gave the desired 
benefit, siphoning out of a 
small quantity of water from 
the bottom of the pond with 
a 3'1 flex ible hose was resor ted 
to • While siphoning, which 
is normally done once in ten 
days, the inlet portion of the 
hose was moved along all over 
the bottom by a person gett ing 
into the pond. This me thod 
v~rv ("'!nod resu lt. Hence 
1987 
F ig.1 2. Feed for the 
ser ved in a tray. 
fish being 
it is better to have a lowlying 
area near the fish fa rm to 
facilitate siphon i ng easier. 
In the absence of the low 
lying area, one of the ponds 
wit hout lining can be used 
fo r the purpose. The water 
lo ss that occurred due to 
siphoning and also due to 
evaporat ion was compensated 
by pumping in new water 
once in 10 days. (However , 
i n the present exper iment 
under report the ponds were 
cleared not by siphoning but 
by pumping). 
Since i t is an art ificial env iron-
men t the animals have to 
I t he feed should not be thrown 
into the pond as such. This 
will spoil the qualit y of water 
to some extent. So the method 
of keeping the feed in trays 
kept in the corners of the 
ponds was adopted . While 
avo id ing wastage of -Ieeo 
to a certain extent, it was 
possible to find out the left - overs 
also in th is method, so that 
the feed supply could be regu -
lated to the optimum require -
ments. In the present experiment 
the f ishes were fee at the 
rate of .5 % of body weight 
at an average by adjusting the 
quantity in relation to weight 
change of the f ish based on 
the periodical sample measure-
ments. In the ponds in which 
mixed culture and polyculture 
were tr ied the feeding was 
adjusted in a way as to suit 
the requirements of other 
anima ls a lso. The feeding 
interval wa j once daily in 
all the ponds excepting ponds 
F and G in which the daily 
requirement was divided in to 
two and given tw ice dai ly . 
To have a careful watch on 
the environmental conditions1 
the dissolved oxygen, salinity 
and pH we re monitored weekly 
twice and temperatu re, both 
at the sur face and bottom 
of the pond water, was recorded 
twice in a day at 1000 hrs 
and 1400 hrs. The fish was 
sampled once in a fortnight 
with a cast net to find out 
the per iodical growth in length 
and weight . Harvesting was 
done by operating both cast 
net and drag net (Figs. 
14) after reducing be fed Whi~Je~::~:.;~ 
I 
I 
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OUTBOFlFlO MOTORS 
If your outboard means business, 
You've come to the right place. 
JohnsOn outboards are widely used by fishermell . 
cargo and people transporters. Johnson lets you 
power up dependably with a line of special 
commercial outboards built to offer durability 
and fuel efficiency along with top performance. 
They're engineered for hard work, with heavy 
duty parts fo r extra long life under the most 
demanding conditions. 
Models include 
• 10 HP Kerosene 
• 25 HP Kerosene 
• 6.5 HP to 155 HP V6 
Commercial outboards, and 
• A full range from 2 
to 300 HP performance 
outboards 
Manufactured by 
outboard Marine Asia Limited 
(Division of Outboard Marine Corporation) 
T.Y.T. l. 54, TSi ng Yi Island 
New Territories, Ho ng Kong. 
Cable: OMA51A HK Telex: HX 45938 
-water level to the maximum 
possible limit by siphoning 
and pumping out of water. 
Data regarding the water 
characteristics gathered for 
the period of culture in the 
different ponds are given 
In Table II. Though careful 
monitoring was made to maintain 
the environment favourable 
f or the fish by periodically 
pump.ing out the bottom water 
and by adding new water, 
sometimes when it was not 
possible to do 50 due to various 
reasons, the pond water deve-
loped phytoplankton bloom 
leading to the characteristic 
'pea soup' appearance of 
water. During such times 
the fishes seemed to be gasping 
at the water surface especially 
during morning hours. One 
such instance was studied 
in detail (Table III) with the 
help of the Mobile Laboratory 
of the Central Marine Fisheries 
Research Institute. 
Water and ~Iudge were 
collected from the ponds 
for the determination of the 
chemical elements contributing 
the algal bloom and for the 
identificatioif of the algae 
that caused the organic fertility 
in the ponds. The sludge consisted 
of fine silt and sand, detrital ' 
material, living and dead cells 
of phytoplankton, plant pigments 
and faecal pellets. Strong 
odour of sulphide was noticed 
from the sludge which was 
black in colour. 
From the analytical data 
it is evident that higher concen-
tration of nutrients and phyto-
plankton blooms are responsible 
for the higher production of 
organic matter in the pond 
in which the fishes were found 
gasping. The build up of organic 
matter is mainly due to autoch-
thonous contribution resulting' 
from primary production within 
the ponds and allochthonous 
contribution from the pumping 
in of sea or ground water, 
faecal matter of the farming 
organismsr and the left-overs 
of the ari(ificial feed. 
The data also show a serious 
condition of eutrophication 
and organic fertility in the 
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Table-II Environmental parameters (ranges) recorded 
du~i~g the period in the different ponds 
Tempe- Salinity Dissolved Ponds rature (%) oxygen pH ('e) (ml/I) 
A 27.0-38.0 0.2-44 3.3-4.6 8.3-9.1 
B 28.0-39.0 0.2-6.8 3.2-4. 7 8.5-9.1 
e 27.0-39.5 1.8-6.9 3.0-4.6 8.8-9.2 
D 28.0-39-5 0.9-29.5 3.6-4.5 8.4-9.1 
E 28.0-39.0 0.7-18.3 2.8-4.9 8.3-9.1 
F 28.0-39.0 0.2-19.1 3.7-5.3 8.8-9.2 
G 27.0-39.0 5.9-19.1 3.1-5.3 8.8-9.2 
H 28.0-38.5 4.5-29.2 1.4-4.6 8.6-9.1 
Table-III Chemical ario algal composition of water and sludge in 
two ponds having different levels of phytoplankton fertility. 
-- Pond in which -Pond in -which 
fishes started fishes were 
gasping found normal 
Components 
1. pH 
2. Dissolved 
oxygen (ml/ 1) 
3 Salinity (ppm) 
4. Phosphate as 
PD 4 -ug. at/ I 
5. Nitrite l;lS NO 3-N 
ug. at/I . 
6. Amonia as NH3-N 
mg/I 
7. Nitrale_as N0 3N 
ug.at/I. 
8. SBe (Alkalinity) 
unit 
9. Redox (Eh) 
condition 
10. Nitrogen 
(% dry weight) 
11. Phosphorus 
(% dry weight) 
12. Organic carbon 
(% dry weight) 
13. Sulphide 
14. Colour 
15. Algal composition 
1. Microcystis· 
2. Blue green 
Water 
S 7.7 
B 7.8 
S 1.40 
B 1.96 
S 5.55 
B 5.55 
0.0461 
10.306 
0.859 
104.00 
4.9 
Greenish 
filaments More 
3.Chlorella -
4. Synochocystis Abundant 
5. Nitzschia Few 
6. Chaetoceros Rare 
Note: S = Surf ace B = Bottom 
above pond. The increasect 
amount of Ammonia nitrogen 
and Nitrite nitrogen and Nitrate 
nitrogen may be due to nitrifica-
tion under either very low 
sludge Water sludge 
- 8.0 -
- 8.0 -
- 3.9 
-
- 5.04 -
- 14.39 -
- 14.69 
-
- Nil -
- 1.855 -
- 0.578 
-
- Nil 
-
- 2.7 -
Reducing 
- Reducing 
0.710 
- 0.645 
0.317 
- 0.204 
15.66 
- 6.440 
Present 
- Present 
Darkish Greenish Darkish 
- Abundant -
- Rare -
-
- -
- -
-
- - -
- - -
oxygen concentration or anoxic 
condition. The occurrence 
of phosphate may be because 
of release from the sludge which 
!s in a hig_hly ~educed state. 
25 
I ). ( 
/ 
The low value in dissolved 
oxygen concentration indicat es 
the absence of evolution of 
photosynthetic oxygen. Penetra-
tion of solar light into the 
water might have been inhibited 
by the algal bloom which 
has formed a layer on the 
water surface. The' dissolved 
oxygen is used up by respiration 
of the algae and oxidation 
of organic matter. For this 
reason, during such seasons 
the fishes appeared on the 
surf ace and were in a state 
of asphyxiation. The sludge 
contained very high percentage 
of organic carbon, phosphorus 
and nitrogen,indicating accumu-
lation of very high load of 
organic matter. The rate 
of oxidation of organic matter 
is slowed by the redox potential 
and this accounts for the 
accumulation of organic matter 
in the above pond. This pheno-
menon clearly shows that 
the pond bottom should be 
cleaned up regularly by siphoning 
as described above. 
R£SlLTS 
Growth: Growth rates of fish 
in the different pqnds are 
given in Figs.15 and 16. Though 
the number of ponds in which 
the experiments were conducted 
are not sufficent for statistically 
treating the data, attempts 
have been made to study' 
the growth rate in order to 
plan the future experiments. 
Accordingly the instantaneous 
growth rate of length and 
weight of fish were studied 
using the model. 
Yt = aebt 
Where a is the starting 
value, b is the instantaneous 
rate of growth, t is the time 
in days, Yt is the length or 
weight at time t as the case 
may be. 
The va lues obtained for 
the different ponds are given 
in Table IV. From the Table 
it will clear that pond G ha~ 
shown the instantaneous growth 
rate as 0.03495 which ranks 
third only among the ponds 
that have been harvested 
after 169 days. However, 
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Table-IV The estimated parameter values 
No. of Harves- Instan- Esti-
Ponds animals ted aneous mate Length Weight 
stocked after morta- of 
(days) lity rate 
A 160 106 .00658 63.30143 1.59360 
0.01474 0.04759 
92.7 84.7 
B 78 " .009665 69.00878 2.40924 
0.01425 0.04428 
90.7 83.9 
.c 203 " .007669 33.84629 0.40790 
0.02099 0.06072 
D 135 211 
E 78 169 
F 357 " 
G 420 " 
H ~46 " 
.00339 
.008053 
.001069 
.000814 
.001751 a 
b 
83.21 78.22 
68.93631 2.40403 
0.00815 0.02510 
80.4 76.2 
47.36201 0.95747 
0.01418 0.04133 
79.7 77.9 
52.72260 1.34843 
0.01320 0.03844 
72.8 70.4 
62.47676 2.28234 
0.01211 0.03495 
' 64.0 61.19 
72.00022 2.71614 
0.01023 0.03186 
R2 72.1 
R2 = Co-efficient of determination in percentage. 
68.3 
pond G had the maximum to mortality would have helped 
production (1819 kg/ha) •. the survIving individuals to 
This is mainly due to high get more food. So it becomes 
survival rate (87.1%) in this. necessary to assess the number 
pond indicating that more available in each pond period-
number of fish were available· ically. 
per unit area in this pond 
throughout the period of growtt"! 
and hence each fish rec~ived 
relatively less amount of food. 
Among the ponds which 
were harvested on the 106th 
day, Pond C recorded an instant-
aneous growth value of 0.06072 
though the pond had a higher 
stocking density compared 
to the other two ponds. Two 
reasons may be attributed 
to this. One might be the stocking 
size. In Pond C the fishes 
were s tocked at a length 
of 18 mm whereas in the other 
two ponds they were stocked 
at 53 mm length. It may be 
noted that in pond E also the 
fishes were stocked at the 
length of 1 B mm only. This 
proves beyond doubt that 
milk fish may have to be stocked 
at a smaller length, around 
18 mm f for getting better 
p.roduction. 
This might have been the ' 
reason for lower growth rate 
in this pond. Pond E recorded 
maximum instantaneous SJfowth 
rate of 0.04133 and minimum 
survival rate of 25.6% in this 
group. This indicates that only 
less number of fish were available' 
per unit area in this pond 
and hence each fish received 
relativel y more amount of 
food. This may be the reason. 
f or higher growth tate in 
this pond. It may be noted ' here 
that the quantity of feed . 
supp lied to each pond was: 
fixed taking into considera tion 
the original number stocked. 
Th e re duced number due. 
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The other rea&on might get the maximum yield in 
be the presence of [traplUs this cu ltur e system. Thus 
surstensis (pearlspot) in ponds from the exper iment it may 
A and 8 . As mentioned earlier, be under stood that harvest 
in these ponds mixed cu lture around 1 50 days after stocking 
of milk fish and pearlspot seems to be a favourable 
was made. The presence of time for harvesting milk fish. 
E. suratensis w.ould have affected Harvest details; The fish stocked 
the gr9wth of 01an0s chanos in ponds A, Band C were 
(milk fish) stocked in these harvested on the 106th day 
ponds as a part of the feed after stocking and in ponds 
was consum~d by the pearlspot. E, F, G and H were harvested' 
This difference is noticed on the 169th day. Fish present 
in the feed efficiency va lues in pond 0 was allowed to 
also in these ponds. So it might grow further as they did not 
be inferred that monoculture reach the har"vestable size 
of milkfish would be more at the time of harvestinq 
beneficial in this culture system. of her ponds and were ' harvested 
The instantaneous growth on the 211th day of stocking. 
rate (0.02510) was very low Harvesting was done after 
in pond 0 which was harvested dewatering the hands and 
on the 214th day of stocking by operating bot cast - net 
when compared to the ponds and drag-net. 
of 67.4%. The total quantity 
harvested was 210.2 kg. A 
s um of Rs.121 5.90 (Rupees 
on e thousand two hundred 
and fi fteen and paise nint y 
only) was realised out of the 
sale. This being a preliminary 
experiment on milkfish culture, 
in this culture system the 
input-output ratio has not 
been worked out. Pond-wise 
harvest details are presented 
in Table I. 
Survival and pro<kJction: Normally 
survival rate depends on the 
period of experiment. If the 
duration of the experiment 
is more, the sur vival rate 
is expected to be less. However, 
in these experiments irrespective 
of the differences in the duration, 
survival rate has increased 
with the size of tt'f pond 
(Fig.17 A) upto 4:n m , above 
which a decrease is noted. 
which were harvested on Out of 1677 milkfish stocked 
the 106th and 169th days. in all the ponds a total of 
This gives an indication to 1131 indi viduals were obtained 
fix-up the probable period at the time of harvest, thus I 
• in for harvesting milkfish to I giving an overall survival, rate, 
A similar trend 
the case of 
is noticed 
production 
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,ate also (Fig. 17 B). Of all 
the ponds, pond G zhaving 
a total area of 420 m gave 
a ma xi mum production of 
1819 kg/ha. Hence a pon~ 
area having 400- 500 m 
appears to be desirable for 
this type of culture system. 
The experiment also shows 
that when the height of water 
is 100 em both survival and 
production rates are higher 
especially for pond G (Fig.17 
C & D). Though pond F also 
I has i 00 em depth its produCtion 
I rate is less than that of pond G. This may be due to the stocking ra~e, in that, pond G I gets ~.o/m and pond F gets 
O. $1m • In other words, pond F 
has half the stocking density 
of pond G. The size of pond G 
is roughly half of Pond F. 
Thus the number stocked 
in both the ponds remains 
more or less the same. In spite 
of this, survival rate was higher 
, in pond .G raising the point 
that whether pond G has any 
advantage over other ponds. 
The location of pond G and 
C is nearer to the sea than 
the rest. But pond C, in spite 
of its nearness to the sea, 
has not come up to the level 
of pond G in terms of survival 
rate and production rate. 
Pond C has a water height 
of 8 5 c~ and stocking density 
of 2.0/m. Hence it may be 
gathered from the above 
~hat · better survival arid produc-
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29 
-tlOn may be obtained from 
ponds having around 100 em 
water depth w~h a stocking 
rate of 1.0-2.0/m • 
reed efficien=y: Though the 
feed was kept in trays for 
feeding, the actual quantity 
consumed by the fish could 
not be recorded properly 
and hence the apparent feed 
efficiency was calculated 
based on the total feed supplied 
to each pond as given below. 
Apparent 
feed = Total feed supplied (kg) . 
efficiency Total y ield (kg.) 
The quantity of feed supplied 
to each pond, the yie ld obtained 
from each pond and the appar-
ent feed efficiency are given 
in Table I. The feed efficiency 
in pond G . was 2.9342, the 
highest among all the ponds. 
This better feed efficiency 
might be due to the favourable 
survival conditions that prevailed 
in the pond as explained else-
where. In ponds f, A, C and 
H also, the efficiency seems 
to be fairly good. In general, 
as seen from fig.1S, a relation-
ship existed Detween feed 
efficiency and instantaneous 
growth rate in aN the ponds 
excepting ponds E and 1;>. 
It may be noted in this connection 
that pond E .gave better instant-
aneous growth and a poor 
survival rate than all other 
ponds. This poor survival 
rate might be due to some 
mortality which would have 
happene:d soon after the stocking 
in that pond. Since the number 
of ir.dividuals available in 
the pond was not assessed 
during the periodical sample 
measurements the quantity 
of feed was determined based 
on the initial number stocked. 
This would have led to excess 
feeding, leading to wastage 
of some quantity of feed. 
4 2000 
:I: , 
~1600 
'" !;i 1200 
'" ~ 800 
u 
:::> 
" ~ 400 
"-
100 
~ 80 
... 60 ::; 
'" 
-' 40 :! 
:> 
'" :::> <J) 20 
. 
100 
B 
A 
. 
400 700 
POND SI ZE (M2) 
o 
c 
~o 80 110 
HEIGHT or WATER (eM) 
'fig.1 7.A. The relationship between pond SIZe and survival .. ate. 
B. The relationship between pond size and productioo rate. 
C. The relatiooship between height of water and survival rate. 
D.The relationship between height of water andproductioo rate .. 
0·06 
;: 0 ·05 
;0 
o 
~ 0·04 
<J) 
60-03 
'" z ~ 0 ,02 
z 
~ 
~ 0 ·01 
2 3 4 5 6 7 8 9 
FEED EFFICIENCY 
The poor feed efficiency 
observed in pond 0 might 
be attributed to the presence 
of E. suratensis and prawn. 
Though the quantity of feed 
supplied to the pond was deter-' 
mined based on the total 
animals present, there f !~de~ f ig.1S. The relatIOnship between feed efficiency and instan-
. ,taneous s:;owth rate. chance of a voracious 
30 rlSHtIG CHIMfS 
like E.. suratensis taking more 
food than c.chanos. The impact 
of this phenomenon was seen 
in J:hf:! growth trend also (fig 
15-D).h After the removal of 
Co 3Ul'atensis from this pond 
for breeding purposes on the 
12Jrd day of stocking C£hanos 
8n acceleration in the growth 
of C.ctw.ls was seen. So, 
for getting better feed efficiency 
and growth rate monoculture 
of c.chanos is preferable in 
this culture system. 
DlSaJSSION 
T ampi (1960) has observed 
at Mandapam a growth increment 
of 220 mm by one year in ' 
milkfish with 8 survival fate 
of 9-11 ~ and production varying 
between 212 kg-455 kg/ha. 
from the Brackishwater Experi-
mental Milkfish Farm" at Jepera, 
Indonesia an estimated produc-
tion of 1000 kg/ha/y~ar in a . 
manured pond with supph;mentary 
feeding (rice bran on alternate 
days) and 2000 kg/ha/yea r 
with pelletised high protein 
feed was reported (FAD, 
.' 1975). Ramamurthy et aI. 
(1978) have observed the 
growth of milkfish in brackish-
w'ater ponds near Mangalore 
from 40 to 249 mm during V 111 days at a stocking rate 
of 1000 no/ha. According 
to Anon (1978) in one of the 
e x pe r i ment s conducted at 
the brackishwater experimental 
fish farm of the Central Inland 
Fisheries Rese'arch Institute 
at Kakdwip on monoculture 
of milk fish an estimated produc-
tion of 710. kg/ha was obtained 
by supplementary feeding. 
The fingerrTngs - grew from 
75 mm size to 323 mm size 
(236.9 g) in 150 days at a 
stocking density of 3000 nos/ha 
in a pond of 0.02 ha area., 
In another experiment on 
the monoculture of milk fish 
conducted at the Kakinada 
brackishwater fish farm of 
the Andhra Pradesh Agricultural 
University, Kakinada, the 
juveniles (75.0 mm/3.5 \» 
stocked at a rate of 5000 nos/ha 
in two ponds gave an average 
weight of 163.6 g with feeding 
and 337.5 g without feeding 
at harvest, after one year. 
_Howe~er, the production 
fEBRUARY 191!7 
rates were given respectivel)V 
as 168 and 189 kg/ha/year 
and the low production was 
attributed to loss of stock 
due to predation by otters 
and suspected poaching. At 
Santhome Fish farm belonging 
to the Government of T amilnadu, 
as per the above report, in 
a mixed culture of milkfish 
with white prawn (Penaeus 
indicus), a net production 
of 1084 kg/ ha/6 months of 
"milk fist) with feeding and 
686 kg/ha/6 months without 
feeding was reported. It is 
also given in the above report 
that monoculture of milkfish 
in Goa yielded about 1000 
kg/ha/7 months. Marichamy 
and Rajapackiam (1981) have 
reported the growth of milkfish 
in the polyculture experiments 
conducted in an experimental 
marine fish farm at Tuticorin 
as 304 mm in 12 months when 
the stocking size was 42 mm; 
226.5 mm in 7 months when 
the stocking size was 50.5 
mm; and 186 mm in 7.5 months 
when the stocking size was 
29 mm. The survival rates 
given by them were 8.1 % in 
th e first experiment, 59.7~ 
in . the second experiment 
and 50.3% in the third experi-
ment. Similarly the production 
rate also seems to be very 
low in the above experiments. 
It varied from 114.3 to 192.0 
kg/ha/year. 
Though the results of the 
present study cannot be com-
pared with the above experi-
ments, because of the difference 
in the culture systems, it can 
be compared with the works, 
rof Mohan and Nandakumaran 
(198U, 1981 ·a and 1981 IJ) to 
some extent. Mohan and Nanda-
kumaran (1981a) have reported 
the growth of milkfish in thisl 
culture system as from 10-12 
mm size to 250 mm size within 
a period of 96 days at a stocking 
rate of 1300/ha. But the overall 
growth in 234 days, as given 
by them, seems to be 346 
mm only. In an earlier experiment 
in this culture system the 
same authors (Mohan and 
Nandakumaran 1980) have 
reared the fingerlings of milkfish 
.in a pond of 0.01 ha area up 
to a size of 422 m in 526 days. 
But no stocking and production 
rates are given. from the 
same c ulture system Mohan 
and Nandakumaran (1981 b) 
ha ve reported a production 
of 920 kg/ha/7 months of 
c..cNw.Js which was stocked 
at the rate of 5600/ha when 
it was 82 mm "( 3.5 g) size. 
Here again the detans given 
by the above authors regarding 
the production, survival and 
growth rates are not comparable 
because of various factors 
such as the difference in the 
duration of the experiments, 
stocking size, stocking density 
etc. 
Comparing all the above 
mentioned ex periments, the 
experiments conducted b.y 
t he authors as reported Ir 
this paper have given a higher 
production rate of 1819 kg/hal 
in 169 days (3927 kg/ha/year) 
in a monoculture pond, 1308.9 
kg/ha/169 days (2825 kg/hal 
year) in a poly culture pond with 
the white prawn, penaeus 
indicus and 1007.4 kg/ha/211 
days (1741 kg/ha/year) in 
a mixed culture pond with 
the white prawn, P. Wdicus, 
and fish, E. suratenlis. Similarly 
a maximum survival of 87.1 % 
was observed in monoculture, 
74.4% in a polyculture pond 
and, 48.9% in a mixed culture 
pond. These results clearly 
show that the polyethylene 
film lined ponds developed 
at Calicut can be used as 
an efficient culture syst~m 
for culturing Chanos ~
further studies are under 
way to know the performances 
of other types of finfishes 
and prawns in this culture 
system and also to know the 
economic feasibility of the 
system for mariculture. 
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IN 18W Deep Sea Fishing 
Poli cy 
According to Mr.Bhai 
Bhandarkar r General Secretary 
of the Maharashtra Machimat 
Kriti Samithi, the government IS 
new policy to allo\-I/ big 
companies to import large 
trawlets v,:ould ruin fishermen. 
Those connected with 
fishing industry in Madras 
have expressed the view 
that the entry of big houses 
into deep sea fishing may 
well create a chaotic situation 
for the traditional industry. 
Mr.Bhandarkar opposed 
the entry of foreign multina-
tionals for fishing in the 
Exclusive Economic Zone 
as it amounted to robbing 
the seas and depriving hundreds 
and thousands of fishermen 
along the Indian coast from 
their rightful share of deep 
sea resources. He said that 
fishermen cooperatives 
should be helped by the 
nationalised banks to purchasE' 
larger fishing vessets which 
could be constructed by 
Indian shipyards. He lamented 
'that big houses were being 
encouraged by the government 
to e xplore joint venture 
possibilities in fisheries field, 
with a huge share being 
allotted to the foreign collabo-
rators. 
Mr.BhanCiarkar is reported 
to have been planning to' 
meet the Union Minister 
of State for Agriculture 
Mr.Yogendra Makwana 
to present his views on the 
subject. He is oj the view 
that the government should 
make a provision for the 
employment of a certain 
percentage of fishermen 
on vessels owned by big 
houses, so that they could 
acquire indepth knowledge 
of deep sea fishing techniques. 
He stated that the Central 
Institute of Fisheries Education, 
Bombay should play a nodal 
role in this respect. 
. _ __ . I 
Mr. V.K.Kurien, a prominent 
marine products exporter 
has expressed the view that 
larger houses who had earlier 
tried their hand in processing 
and marketing of fish prod'lcts 
did not contribute much 
to the growth of the industry. 
They were rather keen 
in taking the benefits of 
taxation and liberal import 
licensing na.rms. He was 
of the view that the existing 
infrastructure facilities 
would hardly stand the press-
ure, once large houses start 
intensified fishing operations. 
Regarding tt,e provision 
for chartering of fishing 
vessels for a period of 2 
years as a prelude to joint 
ventures, Mr .Kurien is of 
the view that this has o~ened 
up a hit-and-run opportunity 
for shrewd operators to 
make a fast buck. 
The Associated Chambers 
of Commerce and Industry 
welcomed the decision of 
the Union Government to allow 
MRTP AND FERA companies to 
go in for joint ventures in 
deep sea fishing. According 
to the Association, this would 
enable the country to utilise 
in a much better way the 
available high potential 
f or the export of marine 
products. 
The Association expressed 
the hope that clearance 
of joint venture proposals 
by the designated nodal 
agency i.e., the Ministry 
of Commerce, would be 
streamlined and made much 
more expeditious than at 
present. The same applies 
for the provision of financial 
assistance to the fishing 
industry for the acquisition 
of trawlers. 
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